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Editorial on the Research Topic

Adaptive evolution of organs size in cold-blooded animals

Organs are viewed as differentiated structures, which perform specific physiological and
biochemical functions (Penzo-Méndez and Stanger, 2015). For animals, especially for cold-
blooded animals, organ size, shape, and structure are the most fundamental morphological
characteristics, which play important roles in regulating all kinds of activities (Jiang et al., 2022a).
The morphological characteristics of the organs can be influenced by external environments
(Penzo-Méndez and Stanger, 2015; Munoz-munoz et al., 2021; Liang et al., 2022; Liao et al.,
2022). As stated by Bergmann’s and/or Allen’s rule (Bergmann, 1847; Allen, 1877), the
environmental conditions (e.g., temperature) affect the morphological characteristics in some
cold-blooded animals (Liao et al., 2015; Jiang et al., 2022b). However, the underlying mechanisms
of organ size changes are still unclear, and more extensive studies on how organ size become
influenced by climate conditions are needed to gain a panorama of adaptive evolution of species
(Liao et al., 2015).

Amphibians are important indicator species that are highly sensitive to environmental
changes (Stuart et al., 2004). As the global environment changes, cold-blooded animals
habituated to high-altitude environment are experiencing unprecedented challenges such as
population decline and species extinctions (Stuart et al., 2004; Jiang et al., 2021). Undoubtedly,
the organs of these species are also consequently affected by the rapidly changing climate
conditions since climatic change can affect food availability, energy absorption, and accordingly
affect the size of gut, fat bodies, livers, and evern brain (Liao et al., 2015; Jiang et al., 2022b).
Extensive and in-depth studies of morphological characteristics and functions of organs can
contribute to our understanding of the responses of organs to environmental changes, and
consequently contribute to species conservation. This Research Topic aims to gather the latest
advances of morphological characteristics and functions of organs and to improve scientific
understanding of adaptive evolution of organs size in poikilothermal animals in the context of
environmental changes.

In our Research Topic, we published several manuscripts with regards to sexual dimorphism
and geographical variation of organs. Yang et al. endeavored to study the limb muscles mass
of 64 anuran species and found that there was no sexual dimorphism in limb muscle among
species and that the variations in limb muscles among anuran species may not be explained
by environmental harshness, natural, and sexual selection. Zhu et al. studied the relative size
of organs of Andrew’s toads (Bufo andrewsi) from 14 populations and found that organ size of
most anuran species did not change with altitude and latitude. Interestingly, they found that the
relative size of heart decreased with latitudes whereas livers increased with latitude, implying
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these two organs were sensitive to climatic changes. Fu et al. used
125 Feirana quadranus individuals as study model to investigate the
relationship between two important organs (brain size and digestive
tract length) and altitudes. They found a postive correlation between
brain size and altitudes but a negative correlation between digestive
tract length and altitudes. They found that two environmental factors
(annual mean temperature and annual precipitation) are associated
with the evolution of brain size and digestive tract length.

Generally, their research provides valuable resources for further
studies, and improved our understanding of adaptive evolution of
organs size within the context of global environmental and climate
changes (Lyu et al.). These macro-level studies reveal that the size
of some organs changes with the environment, yet the mechanisms
behind these changes remains unclear. In future, more studies
on organs size in cold-blooded animals are need to explore the
underlying molecular mechanisms of organ-size variation with these
environmental and climate changes.
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